Eurasian otters (Lutra lutra Linnaeus, 1758) are present in a wide range of aquatic environments. Salmonella isolates have been obtained from otters at rehabilitation centers and in the wild and are sometimes associated with serious illnesses. Antimicrobialresistant Salmonella were isolated from otter fecal samples collected in March 2006, September 2007, and March 2008 in two river basins in southern Portugal. From 67 samples tested, five were positive for Salmonella (7.58%). None of the isolates were susceptible to all antimicrobials tested, and all were resistant to multiple antimicrobials. Our results confirm the role of otters as potential carriers of Salmonella and the importance of environmental exposure to antimicrobial agents in selection for resistance in bacteria.
Salmonella species are important zoonotic enteropathogens that affect humans, livestock, companion and zoo animals, and wildlife (Gopee et al., 2000; Thomas et al., 2001) . Similar strains have been isolated from humans and wildlife, suggesting that wildlife species can be reservoirs for Salmonella (Ashbolt and Kirk, 2006) . Animals can be asymptomatic carriers and intermittent shedders or they develop diseases, such as enteritis, septicemia, and abortion (Quinn et al., 1994) . Salmonella are able to survive for long periods in the environment (Thomas et al., 2001) , allowing transmission by the fecal-oral route or via contaminated water or food or via the environment (Ashbolt and Kirk, 2006) .
Eurasian otters (Lutra lutra Linnaeus, 1758; Carnivora, Mustelidae) swim and forage in water. Salmonella isolates have been obtained from otters at rehabilitation centers (Smith et al., 2002) and in the wild (Kimber and Kollias, 2000) . Occasionally, Salmonella infection has been associated with severe illness, such as enterotoxemia (Kimber and Kollias, 2000) and renal tubular necrosis (Hoover and Tyler, 1986) . In Portugal, otters are broadly distributed throughout a wide range of aquatic environments (Trindade et al., 1998) , but there are no descriptions of Salmonella infections affecting otters in Portugal. We report the isolation of antimicrobial-resistant Salmonella from fecal samples of Eurasian otters in Portugal.
Sixty-six otter scats were collected at 19 sampling sites along rivers and at dams in Sado and Guadiana river basins, southern Portugal (37u449N to 38u359N and 7u419W to 8u279W), in March 2006 (n531), September 2007 (n515), and March 2008 (n520; Fig. 1 ; Oliveira et al., 2008; Oliveira et al., 2009) . To ensure the collection of fresh scats, surveys were conducted at sunrise and included common otter deposition sites. Sampling sites were distant from each other to ensure that scat collection was performed in distinct otter territories. Thus, scats collected from different sites were probably deposited by different individuals, whereas samples deposited at one sampling site likely belonged to the same individual.
For each scat sample, an AMIES swab (FL Medical, Torreglia, Padova, Italy) was performed and kept refrigerated until further processing for Salmonella detection, using standard bacteriologic techniques. Isolates were identified using API 20E (bioMé rieux, Marcy l'Etoile, France), and Salmonella identification was confirmed using Antiserum Salmonella Om-nivalent Omni-O (Bio-Rad Laboratories, Inc., Marnes-la-Coquette, France).
Antimicrobial-susceptibility testing was performed by the disk diffusion method according to Clinical and Laboratory Standards Institute guidelines (CLSI, 2008) Five samples (7.58%) were Salmonellapositive. Isolates were identified as S. enterica ssp. arizonae (L15/06, L16/08, L31A/06), and S. Gallinarum (L29/06, L31B/06). None of the isolates were susceptible to all antimicrobial agents tested, and all presented a multiresistant profile, defined as resistance to more than one antimicrobial drug class. No obvious differences were observed regarding susceptibility to different antimicrobial drug classes. All isolates were resistant to AMC, AMP, CL, and P; all were susceptible to CTX and SXT (Table 1) .
Salmonella may contribute to wildlife population declines (Peterson et al., 2002) , but association between bacterial isolation and the development of clinical disease is difficult to establish. S. enterica ssp. arizonae is usually associated with poultry, reptile, and mammal infections; S. Gallinarum is associated with disease in chickens (Quinn et al. 1994) . Similarity among isolates from wildlife, human, companion animals, and cattle (Bos taurus) suggests bacterial acquisition through direct or indirect contact (Gopee et al., 2000) and that wildlife may be a source of Salmonella infections in humans and domestic animals (Pedersen et al., 2006) . Otters may have acquired Salmonella infections via contaminated water (Ashbolt and Kirk, 2006) , food (Gopee et al., 2000) , livestock and human waste (Daoust et al., 2000) , or wild birds (Pedersen et al., 2006) .
There seems to be no relationship between antimicrobial resistance and the origin of the strains or isolates. All isolates were resistant to compounds that inhibit transduction (AMC) and cell wall synthesis (CL and P). High resistance was observed to drugs that impair transduction (S and TE) and cell wall synthesis (AMP), whereas low resistance was observed to NA and GEN (which affect transduction) and ENR (a gyrase inhibitor). All isolates were susceptible to compounds that affect transduction (C) and folate synthesis (SXT).
The occurrence of bacteria with antimicrobial resistance in wildlife has been described (Oliveira et al., 2009) . Previous studies revealed low resistance levels (Gopee et al., 2000) , in accordance with the general belief that wildlife not deliberately exposed to antimicrobials show low resistance levels. Our results contradict that concept. The otters in our study had not been treated with antimicrobials, suggesting that environmental exposure to antimicrobials may contribute to selection of resistant bacteria.
Water quality in both basins is degraded because of intense local pollution, originating from urban and agroindustrial sewage, and diffuse pollution from agricultural practices (Ferreira et al., 2004) . Pollution in the River Sado Basin is mainly due to agriculture and animal production (Ferreira et al., 2004) , which may involve application of antimicrobials as therapeutic, and sometimes prophylactic, measures. In contrast, agricultural levels in the Guadiana Basin are low, which may explain the lower number of antimicrobial-resistant Salmonella isolates obtained in scats collected at that river basin. The possible role of antimicrobial drugs originating from agriculture and animal production in the development of antimicrobial resistance by bacteria is supported by the fact that none of the isolates were resistant to chloramphenicol. The therapeutic administration of chloramphenicol in cattle is illegal, and the compound is infrequently used in humans. The other antimicrobial compounds we tested are commonly used in human and veterinary medicine.
Comparison of similar antimicrobialresistance profiles of multiresistant bacteria has been used to differentiate among populations of resistant strains and to identify the source of resistance (Sayah et al., 2005) . We found similar resistance patterns in two S. enterica ssp. arizonae isolates collected at two sampling sites (Torre Vã and Grândola stream). Because scats collected at distant sampling sites were probably deposited by different individuals, these results suggest either the dissemination of similar antimicrobialresistance patterns among different animals or that these patterns have a common source.
Prevalence studies on a wider set of otter fecal samples should be performed to elucidate contamination sources and environmental dissemination routes. These data will improve otter management and conservation plans, especially relevant in aquatic environments near areas of high-density cattle ranching or frequent human recreational activities, as was observed at the dams sampled in this study.
This study was conducted with the 
